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1. Executive Summary 
This report provides an overview of the business intelligence (BI) efforts currently undertaken by the 

Federal Board of Revenue (FBR). The focus of the report is on Customs and Valuation Directorates 

and their use of valuation data to address valuation questions and decisions. 

 

The Trade Project conducted investigations to assess the current state of the BI initiatives at the FBR. 

Although little tangible information was provided, discussions with the Web Based One Customs 

(WeBOC) department of Pakistan Customs and Pakistan Revenue Automation Ltd. (PRAL) 

established that the business intelligence effort is in its infancy. The structure and processes are still 

being developed and no tangible content, in the form of reports, dashboards, or Online Analytical 

Processing (OLAP) cubes, is available for use.  

 

The recommendations contained in this report provide suggestions for the establishment of a 

standard BI initiative with established processes and components. In addition to the guidance 

provided regarding BI and data warehousing components and processes, recommendations are also 

presented on what platforms and software are suitable to utilize. It is suggested that the FBR should 

use its existing Structured Query Language (SQL) capabilities and experience to operate an SQL 

server and its complementary components for the establishment of a BI environment. This should 

make for a lower barrier to entry for FBR to expand the information management initiatives to include 

the development of a data warehouse and its related products.  

 

Multiple challenges to implementing a BI strategy were identified during the research and 

development of this assessment. These challenges included: 

 

 Frequent changes in FBR leadership 

 Lack of business plan continuity 

 Inadequate institutional controls and standards 

 Lack of dedicated funding 

 Directorates operating independently 

 

These institutional challenges will be important considerations to take into account in addition to the 

expected challenges of developing an effective data warehouse.  
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2. Introduction 
 

2.1 Purpose 

This report is a review of the FBR’s current BI effort, and includes recommendations for improvements 

to meet their information, reporting, and analytical needs. The focus of this effort centers on the 

collection and use of valuation data by Customs. This report may be beneficial to any future group 

that is asked to assist FBR with their BI initiatives, but the primary audience, and ultimate 

beneficiaries of this report, are the FBR and its subordinate Directorates.  

 

2.2 Background 
Late in 2012, FBR requested assistance from the Trade Project to strengthen their valuation 

database. The Trade Project proposed to support FBR by assessing the functional capabilities and 

examining the alignment of the valuation database, and its use, with business requirements. Once 

completed, the Trade Project could then explore recommendations for a software development 

strategy to bring the valuation database up to par with the FBR’s needs. 

 

After extensive discussions between the FBR and the Trade Project, this request evolved into a 

review of FBR’s data management and analysis capabilities in support of its Compliance and Risk 

Management (CRM) functions. Key tasks associated with the review, and applicable to this report, 

were as follows: 

1. Identify external electronic business information intelligence sources 

2. Review the current reporting capabilities of the Data Warehouse (DW) 

3. Identify flaws and vulnerabilities in the data analysis 

4. Develop a roadmap to rectify the data analysis and reporting capabilities 

 

Associated with these tasks was the creation of a report that would describe FBR and PRAL’s current 

data warehousing effort, the data Extraction, Transformation, and Load (ETL) methodology, reports 

and reporting capabilities, and any data analysis being performed. The report would also contain 

recommendations for improving the data warehouse, reporting capabilities, the use of BI Dashboards 

and BI tools, and an implementation roadmap. 

 

All of these efforts were to be completed with the cooperation of the FBR. 

 

2.3 Scope 
Topics in data warehousing and business intelligence are extensive and varied across the vast array 

of subjects and disciplines that compose these fields. This report is restricted to the following subjects: 

 

• Business Intelligence Architecture 

• Data Warehousing Roles and Responsibilities 

• Data Warehousing Development Methodology 

• Data Warehousing Components 

 

In addition to these topics, this report will also focus only on the collection and use of valuation-

specific data. No pricing data was considered during this evaluation. Valuation data was identified by 

FBR as the primary area where guidance and assistance was needed in order to improve Customs 

operations. Valuation data, in this instance, encompasses the data that is used to assess the value of 

goods being imported into Pakistan and related data. This includes transactional data associated with 

imports, as well as external valuation sources used by the Valuation department of Customs for 

investigative purposes. 

 

2.4 Assumptions 
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This report was developed for reference and use by qualified IT professionals. Not all technology and 

information-related subject matter will be presented at an introductory level; familiarity with basic IT 

operations and practices is assumed.  
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3. Current State of FBR’s Business Intelligence 
In evaluating the current state of Customs’ BI initiative, several areas were examined: source data, 

ETL processes, data warehouse structure, analytics, and reporting. Although all four categories were 

pursued, the amount of information provided varied across categories. The following provides some 

insights into the current state of the BI initiative in Customs. 

 

3.1 Source Data 
For any Customs BI initiative, data will need to be procured from various sources. To assess the 

current data sources, the following were considered most relevant to the initiative:  

 Valuation Rulings – Data composed of various rulings that directly affect imported goods and 

the values assigned to those goods. Data will be essential to determine if imported goods are 

being assessed according to acceptable values and to identify any gaps in collection that may 

exist.  

 External Valuation Data – Data identified by Customs as essential to assess a reasonable 

market value for imported goods. Data would comprise market values for goods by country of 

origin, product and product category, quantities, and prices. Data would be retained 

indefinitely in order to have historical information and trends available for future inquiries.  

 Internal Valuation Data – Data collected for imported goods and captured in WeBOC, and 

similar applications that capture import data. Data would comprise information such as date of 

import, location, importer, exporter, manufacturer, assessor, quantity, declared amount, 

assigned amount, duties collected, and any other pertinent data. Data would be captured and 

retained indefinitely so that assessors can review the legally authorized 90 days of historical 

data, investigative units can assess past data, and Customs can perform analytical research 

on the data collected.  

 Customs Tariff Data – Complete list of tariff codes with associated descriptions and the 

category’s descriptive characteristic. 

 

From the aforementioned categories of source data, internal valuation data is most critical to a 

Customs BI initiative. This information will be critical to assessing the goods being brought into the 

country, points of origin, duties collected, problems, opportunities, and trends. Attempts have been 

made to review this information and include it in the assessment; however, the FBR did not approve 

the sharing of relevant table structures and sample data. 

 

For internal data, there are some concerns regarding which system(s) to utilize with the quality of data 

available. Customs is in the process of migrating various legacy systems (One Customs, Border 

Valuation, and manual processes) to a single web based one customs system (WeBOC). Progress is 

ongoing, however, there are conflicting reports on the completion date and the degree to which the 

legacy systems have been migrated, in functionality and use, to WeBOC. 

 

For the three remaining categories of source data, information has been provided, albeit at varying 

levels. Information regarding the remaining three categories is described in the following sections. 

 

3.2 Source Data - Valuation Rulings 
The Valuation Directorate issues rulings as a result of investigations conducted by their department. 

These rulings affect the price for goods being imported into the country. Information about the rulings 

is captured electronically and stored in approximately twelve tables (listed in Appendix B). These 

tables have been reviewed, and are not in compliance with generally accepted international database 

standards. The tables developed by the Valuation department of Pakistan Customs are not 

normalized and lack referential integrity. Data pulled from these tables will require a thorough review 

to determine if it will require cleansing before being used in a data warehouse. 
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3.3 Source Data – External Valuation Data 
External valuation data is used by the Valuation Directorate to analyze data pertinent to 

investigations, and by assessors to assess the value of goods being imported into the country. It has 

been stated by Valuation that a more comprehensive external valuation dataset is needed for future 

analysis and assessments. 

 

According to Valuation, there are only five external sources that are currently being utilized, which are 

delivered in hard copy and are as follows: Chemical prices, Metal Bulletin describing current prices for 

various metals, Platts Polymerscan for various petroleum and petroleum-related products, the Public 

Ledger’s Market Prices for a wide variety of products and product categories, and the Pakistan Tea 

Association’s market prices for teas. It was stated that these five sources cost the Valuation 

department USD 20,000 annually. With the five external sources representing a significant portion of 

the Valuation Directorate’s budget, it was stated that there is little room in the budget for additional 

sources of data. If additional sources of data are to be added to their inventory of sources, they will 

need to be subsidized or provided at a very low cost. 

 

Additionally, it was stated by the Director of Valuation that there were certain industries and groups 

that were of little or no concern with regard to being regulated, or the risk was so low that under 

invoicing could occur. Such groups include multinational corporations, government entities, and large 

manufacturing companies. Also, exports represent a very small percentage of Customs’ related 

activities and therefore should not be a focus for inclusion in BI efforts at this time. 

 

3.4 Source Data – Customs Tariff Data 

Customs tariff data is the glue that joins internal, external, or any other valuation data. Customs tariff 

data details the various product categories for Pakistani imports and exports. Product analysis 

originates against the various import and export product categories. There are four levels of product 

categories that exist; Pakistan’s import and export products should be associated with the lowest 

level. 

 

The basic structure of this data has been provided by PRAL, although information on characteristics 

that describe the data at various levels is lacking. If the information is available, it should be included 

in the dataset. 

 

3.5 Data Warehouse Design and Development 
Based on discussions with representatives from WeBOC and Customs, Customs data warehousing is 

currently in development. On August 29, 2013, the Trade Project was informed that there were 15 to 

18 dimensions, and 4 to 5 fact tables. No information was shared about the content of the dimensions 

or fact tables. 

 

The Trade Project received limited information on the effort, despite repeated inquiries. What is known 

is that SQL Server is being used as the data warehouse platform and SQL queries have been created 

to populate the dimension and fact tables. What is not known is the frequency of the updates, whether 

or not a staging area is being utilized, the quality of the source data, any cleansing or transformation 

of the source data before it is added to the data warehouse, the use of data warehouse’s data, 

whether or not the data warehouse is being supplemented, or updated, with new data or if the data 

warehouse is being truncated and repopulated, the availability of the data warehouse, the benefits 

realized by the data warehouse, or whether the data warehouse meets current or long-term 

information and reporting objectives. 

 

3.6 Extract, Transform and Load (ETL) 
ETL refers to the process of identifying and extracting source data, transforming that data into 

acceptable predefined formats so that the information from disparate systems can exist transparently 



\  Trade Project 

U.S. Agency for International Development (USAID) Trade Project 6 

and cohesively in a single environment, and the loading of that data into the data warehouse for use. 

This is a standard process for BI initiatives around the world and the identification of proper data 

sources and the standardization of that data for the data warehouse is of utmost importance. A review 

of the Customs’ ETL processes was not made available to the Trade Project but some information 

was gleaned from interviews. 

 

For external valuation information, there are no transformations being made on any of the information 

received. The information is received in a non-electronic format in the form of charts, graphs, and 

tables, and the pages of information are scanned into PDFs. The PDF images are then uploaded onto 

the Pakistan Customs Valuation Gateway for use (see Appendix C for samples of external valuation 

sources). 

 

With the limited information available on ETL processes of the data warehousing effort, the Trade 

Project can only confirm that SQL queries are being used to populate the Customs’ data warehouse 

currently in development.  

 

 
Figure 1: Pakistan Customs Valuation Gateway 

 

3.7 Analysis/Reporting 
Regarding front-end analytical tools, it was stated that no analytical tools are currently being utilized to 

review the warehouse’s data. Due to the costs and difficulties in distributing and maintaining the 

client-based analytical applications, it was suggested that a web-based reporting and analytical 

system may be beneficial to Customs. To leverage WeBOC and maintain a cohesive web presence, a 

web-based analytical tool that could integrate, or at least appear to integrate, with WeBOC, would be 

ideal. 

 

Reports containing valuation data and used by the Valuation department can be found in WeBOC; 

however, it has been stated these reports are static and do not allow for any significant investigative 

analysis. Descriptions and samples of these reports were requested from WeBOC and Valuation, but 

were not provided to the Trade Project. 

 

Based on the information provided, it is difficult to make an accurate assessment of the current state 

of Customs’ BI effort. What is known is that a data warehousing effort has been initiated. 
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4. Business Intelligence Architecture 
It is recommended that the FBR employ a traditional BI implementation that has clearly defined 

activities and products. The following is an illustration of the BI architecture: 

 

 

Figure 2: Business Intelligence Architecture 

The following sections describe the components of the BI architecture. 

 

4.1 The Data Warehouse (DW) 
The Valuation DW will be central to the BI effort. The DW should be developed to house all the 

transactional import data, external valuation data, and any additional data to support these two 

primary data sets. The Valuation DW will likely be composed of two data marts: Internal Valuation 

Data Mart and Ruling and External Valuation Data Mart. For reporting and analytic activities, the 

OLAP cubes should be developed containing data present in the two data marts. 

 

The Internal Valuation Data Mart 
The primary purpose of the Internal Valuation Data Mart is to retain the data collected from the import 

process. This data mart would house all of the relevant import data captured in WeBOC, coupled with 

valuation rulings, and customs tariff codes. Valuation, and other FBR Directorates could also be 

involved with investigating the data captured and stored in this data mart.  

 

Since the structure of import data present in WeBOC was not provided, it is not possible to accurately 

identify the dimensions and fact tables that could compose this data mart. Based on the limited 

information provided by the FBR, external sources, and the Trade Project’s knowledge of Customs, 

following is a list of dimensions that should be considered for the data mart: 

 Product – Captures product-specific information such as name, description, type, unit of 

measure, lowest level Customs Tariff category, and other relevant product characteristics. 

 Manufacturer – Names of manufacturers and relevant information.  

 Importer – Names of importers and relevant information.  

 Exporter – Names of exporters and relevant information.  

 Location – Import locations such as Karachi/Lahore, locations where goods are 

manufactured, export locations, and locations of the various entities captured in the data 

warehouse. To differentiate the various types of locations, a location type is suggested. This 

dimension would house information such as location name, region or state, country, and any 

other information about the location deemed relevant. 

 Employee – Names of employees in the FBR and potentially the entire Government of 

Pakistan (GoP). This information would be needed to associate imports, investigations, and 

various other Customs activities such as assessments of individuals and organizations.  

 Organization – Organizations present in the FBR and potentially the entire GoP. This data 

may be multi-layered so as to represent the various subordinate organizations present in 

Directorates and similar organizations.  
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 Valuation Rulings – List of rulings affecting goods being imported.  

 

The primary fact table associated with this dimension would initially be associated with the imports 

entering Pakistan. More specifically, the Imports fact table would capture information at the time of the 

import. Fact tables would reference identification keys present in the product, manufacturer, importer, 

exporter, location, valuation rulings (if applicable), and employee dimensions and relevant facts 

associated with the act of importing goods into the country. Some of the facts that should be retained 

in this table include the date of the import, the date the goods arrived at the port, quantity, declared 

price, assessed price, and additional information associated with the assessment of goods’ valuation 

and declarations. 

 

The External Valuation Data Mart 
The purpose of the External Valuation Data Mart is to store the external data collected from the 

various data sources utilized. The information contained in the data mart would be product-focused, 

with many of the same attributes of the Internal Valuation Data Mart but with a few differences. 

Information in this data mart would represent the prices collected from around the world covering the 

entire spectrum of products that Pakistan imports. The volume of information contained within this 

data mart has the potential to grow at a much, much faster rate due to the numerous data sources 

that exist and the nearly 200 countries that could have data to contribute to the data mart. Careful 

consideration should be given to the sources of data utilized as there could be duplication of data if 

data sources are providing information about the same transactions. 

 

Both of these data marts will be useful for trending other analyses about the products captured. The 

analyses would indicate how product prices and quantities change and identify importing entities, 

importing destinations, and the quantity of imports coming into the country. The analyses will also be 

able to identify dubious importers, exporters, locations, and products. Perhaps the biggest benefit to 

be realized would be the convergence of the information in both data marts. This convergence could 

provide new, nearly real-time insights into regional and international pricing and the pricing being 

declared for goods entering the country. This information may not necessarily be utilized or 

referenced by assessors at the “docks” but could be used by investigators and managers to identify 

problems and pay close attention to dubious locations, products, and importers. 

 

4.2 ETL 
ETL covers all aspects of the movement and manipulation of data from the source systems to the 

destination databases and its tables in the data warehouse environment. To make data available for 

use in a data warehouse, the data must go through a multi-step cleansing and preparation process. A 

formalized ETL system is necessary to create structured, uniformed, and repeatable processes to 

extract data from source systems, remedy data anomalies, manipulate data to create consistent and 

reliable data, and populate the destination tables in the data warehouse. 



\  Trade Project 

U.S. Agency for International Development (USAID) Trade Project 9 

 

Figure 3: ETL Overview 

 

Extraction 
The extraction phase focuses on the retrieval of information from source systems. This could be a 

push or pull process to obtain the desired data. Determining what information to extract will require 

support and assistance from technical and functional leads familiar with the system(s) that the data 

originates from.  

 

The most common data extraction formats are text files (delimited or fixed length), direct queries from 

the ETL environment to the source databases, or data in an Extensible Markup Language (XML) file. 

 

Transformation 
The transformation phase is where the rules and logic are applied to the raw data realized in the 

extraction phase to produce desired data sets for eventual upload into the data warehouse and its 

data marts. Some data sets may require little or no manipulation at all; whereas others may require 

extensive cleansing, manipulation, or merging with other data sets to produce the desired information 

for the data warehouse.  

 

In this phase data is cleansed of anomalies, formatted, and checked to ensure that the data meets the 

needs of the destination data marts and tables in the data warehouse. Examples of the types of 

activities that take place in this phase are as follows:  

 Standardization – If data arrives in multiple formats or as multiple values representing the 

same or similar values, then standardization of the data may be required to convert the 

disparate data into the same or similar values. 

 Conversions – This would include changes to the data based on the source value not being in 

a desired format for the data warehouse. For example, the conversion of 1 or 0 to a Yes or No 

or the conversion of a location from ISL to Islamabad may need to be performed.  

 Calculations – Could represent simple transaction as qty * price = total sale price or a 

complex algorithm based on many data points.  

 Joining – Represents merging or joining of tables to produce a new value or data set.  

 Sorting – Ordering the data in a particular order.  

 Aggregations – Summing the values across multiple records to achieve a total, average, or 

other related aggregation for a parent unit or group.  

 Transposition – turning multiple columns into rows and vice versa. 

 

Load 
This phase loads the data into the data warehouse. Some data warehouses may overwrite existing 

information with cumulative information; updating extracted data is done on a daily, weekly, or 
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monthly basis. Other data warehouses (or even other parts of the same data warehouse) may add 

new data in a historical form at regular intervals (e.g., hourly); for example, a data warehouse that is 

required to maintain import records of the last year. This data warehouse overwrites any data older 

than a year with newer data; however, the entry of data for any one-year window is made in a 

historical manner. The timing and scope to replace or append are strategic design choices dependent 

on the time available and the business needs. More complex systems can maintain a history and 

audit trail of all changes to the data loaded in the data warehouse. 

 

ETL for External Valuation Sources  
As stated in the Current State of FBR’s BI section, external valuation sources are being used by the 

FBR and Valuation to identify values to assign to products associated with investigations. The 

information is currently received as physical documents and scanned into PDF documents for upload 

onto the website. The website is accessible by the appropriate Customs and Valuation staff members. 

None of the information is captured and retained electronically in a specific type of data repository. As 

a result, there is no current or historical information available for inclusion in a data warehouse. 

 

Capturing this information and making it available for use in the data warehouse, and possibly to 

support the analysis of prices associated with goods being imported, was identified as a priority by 

many of the FBR’s Directorates. To remedy this, a new approach and process will need to be 

employed to capture and retain this information. 

 

The current method of receiving documents for scanning will need to be replaced by one that 

eliminates hard copies of reports and utilizes electronic versions of that information. For example, the 

Valuation Directorate utilizes Platts Polymerscan for weekly oil and oil market prices. This should be 

eliminated and replaced with an electronic data set that can be imported into the data warehouse. A 

review of the Platts website (platts.com) reveals that information is available on a daily basis and can 

be provided in .txt or .csv formats. Either format would be acceptable and would allow for meaningful 

and timely data to be imported into the data warehouse. 

 

There are many ways to capture and load this information into the data warehouse. One option is to 

create a file transfer protocol (FTP) site where vendors such as Platts can upload the .csv files when 

they are ready for distribution. In SQL Server, or ETL environment if ETL software is purchased for 

use, a Sequel Server Integration Service (SSIS) package can be created to check if the desired file(s) 

exist and, if it is present, extract that file’s content and load into the appropriate staging database’s 

table(s). A job would also need to be created to run at specific times to launch the SSIS package. 

Additional steps would be needed to validate that the contents were extracted successfully and to 

move the file from the FTP site to a historical file folder. The following illustration shows how the 

process would work:  

 

 
Figure 4: ETL for External Data Sources 
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By making these changes, the data would be available faster. Historical data would be available 

immediately for analysis, trending, and comparison to prices of goods being imported. 

 

Data Quality and Governance 
Conversations with Customs, Valuation, WeBOC, and PRAL identified data quality as a leading 

concern. The Trade Project’s limited access to the database and table structure did bring to light that 

within the database structures, third normal form (third normal form is the third step in normalizing a 

database design to reduce the duplication of data and ensure referential integrity by ensuring that the 

entity is in second normal form and all the attributes in a table are dependent on the primary key and 

only the primary key) was not present, referential integrity not enforced, free form fields in tables with 

misspellings and inconsistent representation of data, and data types not appropriate for the data 

contained therein. These issues in the source systems will cause tremendous problems with the data 

integrity of a data warehouse, if not addressed. The ideal solution is the correction of data issues in 

the source systems, but if that is not feasible due to time, resources, or costs, then the issue will need 

to be addressed after the data is extracted from the source system and moved to the staging tables 

during the ETL processing. Although not the ideal situation, it could ensure the quality of data in the 

data warehouse, if addressed and resolved. If not, the users will not trust the information contained in 

the data warehouse and the project will either lead users astray with invalid and incorrect information 

being used as the basis for their decision making or the data warehousing project will end in failure. 

 

Addressing data quality is a difficult task. Data needs to be reviewed for consistency, completeness, 

reliability, objectivity, relevance, and timeliness. There may be multiple steps necessary to create 

automated scripts and clean the data, but are considered essential to the process. 

 

Addressing data quality and maintaining data standards for the data warehouse is one of the 

disciplines of a data governance program. It is recommended that a data governance program be 

created, not only to ensure that data quality is addressed, but also to ensure a consistent and 

standardized method for the handling of data across the data warehouse. 

 

It is suggested that data governance should apply throughout the organization’s information 

technology groups. Many of these groups operate independently, and therefore, the implementation 

of an FBR-wide solution may be difficult. The effort may be focused exclusively on the data 

warehouse environment. If not implemented across the entire organization, it is hoped that a 

groundswell will result in the data governance practices being adopted and implemented over time by 

other Directorates and IT groups. 

 

Data governance exists primarily to increase consistency and confidence in decision making. 

Additional benefits to be realized include:  

 Identifying individuals for information quality  

 Improving data security 

 Optimizing staff effectiveness by reducing or eliminating the need to address data quality 

issues after the data is populated into the data warehouse 

 

If and when implemented, a data governance policy needs to be flexible enough to grow in the data 

warehouse and stringent enough to ensure that data quality and standards are maintained and 

enforced. The individuals in charge should also be held accountable for failures due to negligence. 

Ensuring that the data meets the highest standards and is reliable should be a high priority for the 

data warehouse administrator, executive sponsors, and leaders.  
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4.3 Environment 
To build a BI solution that can meet the immediate and long-term requirements of the FBR, a well 

thought-out and planned BI environment will need to be established. The BI solution will need to be 

more than just a database and a repository for user reports. In order to support the long-term needs of 

the users effectively, and address potential financial limitations, the following is recommended: 

 

Database Platform: SQL Server  
Considering FBR currently uses the SQL Server as its database platform, there would not be any 

additional costs associated with purchasing an alternative platform or hiring relevant operational staff. 

However, with SQL Server retained as the database platform, there may be supplementary costs, 

such as annual license fees, upgrade fees, and the purchase of software to extend the database. 

 

ETL: Native SQL Server Services  

SQL Server can be leveraged to meet all of the ETL processing requirements with the available SQL 

Server Integration Services (SSIS), and may be most suitable for FBR’s current BI capability and 

budget capacity. An upgrade in products and services could be considered in the future if so required 

to meet ETL requirements. 

 

Establishing and standardizing ETL processes and administering ETL components may require more 

upfront work compared to out-of-the box ETL products. However, the FBR can utilize the experience 

of its SQL Server Data Base Administrators (DBAs) and savings from doing so could be appropriated 

for data warehousing efforts, staffing, maintenance, and presentation platform. 

  

Software packages to manage the ETL process could be purchased from vendors such as 

Informatica and Business Objects. Purchase of this software should be considered before a decision 

is made regarding which ETL software to employ. 

 

Presentation Platform: SQL Server-Related Products (Analysis Services) 

Every effort should be made to ensure the data warehouse is stored and maintained on a reliable, up-

to-date, and well-maintained server and network. The capability of the data warehouse to perform 

time and resource intensive processes during non-business hours, along with serving its users during 

business hours, is paramount.  

 

A leading factor in determining which software to use for delivering data/information to end-users 

should be the ability of the software to produce web-based content that is compatible with WeBOC. 

Since a majority of the users reside in Customs offices throughout Pakistan, web-accessibility is also 

important. Furthermore, since FBR is committed to WeBOC as it is centralized, one-stop shop for all 

Customs related activities, access to the warehouse’s front-end components and data should be 

incorporated into the WeBOC structure in a transparent manner. This can be accomplished by 

rebranding the data warehouses’ web-based content or by embedding links in WeBOC so that the 

content can be easily understood and navigated by the users. 

 

4.4 End-users 
Once the data warehouse has data in a format ready for user consumption, how the end-user will 

access the information will need to be considered. For the GoP, WeBOC’s internet capabilities, and 

overall user experience, should be leveraged to minimize any learning hurdles that the user may 

encounter while getting acclimated to the BI interfaces. This can be accomplished by selecting a 

vendor that has the ability to create analytical modules and reports that are internet-based and easily 

modifiable to render BI modules as extensions of the existing WeBOC system. 
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There are many vendors that could be considered in this changing and evolving market place. 

Hyperion, Cognos, Business Objects, and MicroStrategy are some of the larger companies in the 

market place and all offer products that are capable of meeting the OLAP needs of the FBR and its 

user. Microsoft has been in the database and data warehousing market with SQL Server and its SQL 

Server extension Analysis Server.  

 

Based on costs, ease of use, and SQL Server established as the database and data warehouse 

platform, it is recommended that Microsoft products be employed for the analytical and reporting 

services for the end users. It is recommended that Analysis Services be employed at the start and 

that it be evaluated to determine if the majority, if not all, of the reporting and analytical needs of the 

end users, and their representative Directorates, can be met. If not, it is recommended that the 

complimentary yet specialized products such as Power Pivot, Power View, and SharePoint be 

employed to address gaps in the service offerings. 

 

4.5 Reports and Analysis  
Reports exist in the WeBOC system and are available to its user community. There may be a need to 

replicate aspects of these reports in the data warehouse. The validated, cleansed, and formatted data 

in the data warehouse would likely supersede the reports that exist in WeBOC, but the real benefit for 

end users in regards to reporting on the results and information associated with valuation will be the 

analysis associated with OLAP cubes. 

 

OLAP cubes can be thought of as three-dimensional spreadsheets where the content of the cube 

contains measures and dimensions created in the data warehouse’s data marts. OLAP cubes give 

users the ability to answer questions they may see in the data by manipulating the presentation of 

data by digging further into the data (drilling down or drilling up), parsing the information to investigate 

a new information sect (slicing and dicing), or pivoting the data to see the information from a different 

perspective. 

 

The OLAP cubes produced will likely become the primary method of analysis and research by users 

once they become acclimated to cube use and the corresponding data.   
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5. Data Warehouse Development Methodology 
There are two primary design methodologies for data warehouse development: Top-down and 

bottom-up. Bill Inmon, referred to as the “father of data warehousing” in the data warehousing 

community, champions the top-down design approach. The top-down approach focuses on an 

integrated solution that produces an enterprise-wide consolidated view of data and information in a 

central repository. The top-down approach, compared to bottom-up, is more rigid with regard to the 

structure of the data warehouse and the data contained therein. The data is rigid and non-volatile in 

that once it is brought into the data warehouse it is seldom, if ever, manipulated or changed. In 

addition to the rigidity, another significant drawback is the ability of this method to deliver timely 

results to new and changing client needs. 

 

 
Figure 5: Illustration of Bill Inmon's Top-down Methodology 

 

Ralph Kimball, another stalwart of the data warehousing community, is a proponent of the bottom-up 

approach, which is also known as dimensional modelling. This approach emphasizes the importance 

of delivering meaningful and timely information to users as quickly as possible. To do this, the 

methodology focuses on the creation of data marts to support user and business unit requests. Over 

time, the number of data marts grow and the value and significance of the data warehouse is realized 

when the data marts, and their contents, can be united to create the enterprise data warehouse. 

Returns on investments made with this approach could be realized as soon as the first data mart is 

created and its contents made available to the users. Overall, this method is more agile and able to 

deliver quick wins that can be vital for data warehousing support and acceptance. A drawback of this 

method is that it could be difficult for the enterprise to keep sight of the big picture associated with the 

entire enterprise when focusing on individual data mart development. 

 

 
Figure 6: Illustration of Ralph Kimball's Bottom-up Methodology 

 

For FBR, it is recommended that a bottom-up development approach be adopted. The urgency to 

address existing analytical and reporting needs of Directorates, such as Valuation, is one of the 

primary reasons for recommending this approach. Another reason is that this approach will allow for a 

reduction in the time required to deliver meaningful results to Directorates and users, which could 

have immediate and substantial impact on revenue generation. Furthermore, if results are delivered 

quickly and the benefits are realized by FBR, then support for the data warehousing effort should 

increase, resulting in increased gains, both financially and quality of the decision making.  
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5.1 Data Warehouse Project Management 
Data warehouse projects are more complex and wrought with pitfalls as they are usually high profile, 

adopt too broad an approach to development and deliverables, and often times face unrealistic 

timelines and expectations. The following suggestions and pieces of advice relating to data 

warehousing projects and might assist in the management of these projects. 

 

Data Warehouse Project Management Advice  
Prashant Pant, a former Deloitte employee who specializes in Business Intelligence, identified 

suggestions for delivering a success BI initiative in a white paper he authored entitled, How to Build a 

Successful BI Strategy.
1
There are certain proven practices that have been widely accepted in the BI 

arena and are highly recommended. The following suggestions produced by Prashant Pant can serve 

as broad guidelines for ensuring the success of the BI initiative: 

 

Steps to ensure success of the BI strategy:  

 Create a business case and outline the expected benefits 

 Obtain buy in from stakeholders, especially the senior executives 

 Have an enterprise-wide perspective 

 Establish criteria for success  

 Treat information as an asset 

 Adopt best practices and standards 

 Set up change management procedures 

 BI strategy should align with the overall IT strategy and enterprise goals 

 Do a current state, future state, and gap analysis  

 Think actionable and baby steps  

 Establish governance body  

 Use iterative implementation approach with parallel tracks 

 Work with frameworks and adopt proven methodologies 

 Assess BI readiness of the organization and identify related gaps and issues 

 Document and analyze the constraints and assumptions 

 Consider all BI components 

 

Potential pitfalls to avoid when designing the BI strategy: 

 Don’t fall into the trap of starting with a narrow vision. BI strategy needs to be holistic and 

prepared in the context of the wider BI definition.  

 Don’t plan to use big-bang implementation approach. It has been proven that iterative 

implementation works better for BI initiatives.  

 Always remember that scope of BI is not limited to just selection and implementation of 

technology. Often mistakes are made by BI architects to associate the BI initiatives to specific 

technology components, such as implementing parallel processing database technology or 

building OLAP cubes or dimensional modeling.  

 BI iterations should not be done in the haphazard manner. BI strategy document is the 

necessary roadmap that you should follow as you begin designing BI environment.  

 Don’t just focus on data integration and state-of-the-art BI tools. BI strategy should be 

comprehensive and it should incorporate much more than a data warehouse or BI tools.  

 During warehouse-centric planning, don’t lose sight of the broad vision to ensure the design 

of a successful enterprise-wide informational asset.  

 Don’t adopt inflexible approach. BI strategy should be treated as a living artifact and should 

be constantly tuned and adjusted to reflect the needs of your business. 

                                                           
1
 Pant, Prashant, “How to build a successful BI Strategy” January 10, 2009. Accessed April 2014. 

http://www.loria.fr/~ssidhom/UE909R/1_BI_strategy.pdf 
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Project Risk Management  
Every project is subject to some risks—risks are unavoidable. Such risks could severely affect the 

project schedule, as well as the project deliverables, depending on the likelihood that the risks will 

materialize and on the impact they would have on the project. Therefore, the risk assessment 

performed during Step 1, Business Case Assessment, must be reviewed and expanded, if necessary. 

The project manager must identify triggers for each risk and incorporate a mitigation plan, as well as 

incorporate a contingency plan in the project plan. 

 

Triggers are situations that signal a potential, perhaps imminent materialization of a risk. For example, 

if management is reviewing the project budget for no apparent reason, this indicates a possible trigger 

for the risk of losing management support for a BI project. 

 

The mitigation plan specifies what actions the project team can take to prevent the risk from 

materializing. Continuing with the example above, one could solicit support from the business sponsor 

and promote the BI initiative to other key executives in the organization to keep the management's 

interest in the BI project. Should the project run into trouble, the risk of having it cancelled is mitigated 

or prevented. 

 

The contingency plan specifies alternatives in case the risk does materialize. For example, if 

management support is lost for the BI project due to a long project schedule, plan to shorten the 

release cycles by delivering a smaller scope sooner. If management support is lost due to the 

business sponsor's departure from the organization, it is suggested to have an alternate sponsor 

ready to become the champion for the BI project. 

 

Some common project risks include the following: 

 Lack of management commitment 

 Lost sponsor 

 Lack of business participation 

 Imposed, unrealistic schedule 

 Unrealistic scope for the schedule 

 Unrealistic expectations 

 Unrealistic budget 

 Untrained or unavailable staff 

 Constantly changing business priorities 

 Ineffective project management 

 Limited scalability 

 

Many of these risks appear to be present and prevalent at FBR. With the frequent change in 

leadership and the assumption of new roles and responsibilities, losing a sponsor is a real and 

common issue at FBR. Lack of management commitment is also an issue, as it appears that 

Directorates are territorial and often untrusting and unsupportive of projects that are dependent on 

cooperation and support from other departments. These risks, and the ones already mentioned, are 

real and should be a concern for project managers on the data warehousing effort. In is imperative to 

work to mitigate these risks when engaging projects and Directorates requesting business intelligence 

services. 

 

Roles and Responsibilities 
At some point, it will become a Directorate, group, or an individual’s responsibility to ensure the BI 

solution is created, implemented, and maintained. This will be a fairly significant responsibility as most 

BI solutions are high profile with many of the requestors, beneficiaries, and users being managers, 
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directors, and executives of an organization. In addition to pressures to produce for leadership, the 

solutions are often requested to be completed in an accelerated time period with an expectation of 

being able to deliver all the data and information-related answers requested immediately. In most BI 

instances, the work requested and required is too much for any one person to handle alone. It is 

recommended that several roles be developed to support the BI effort to ensure the success of the BI 

solution. The following is a list of roles that are commonly found in many BI environments and should 

be considered for this effort. It is not uncommon for some team members to assume more than one 

role on the BI team. 

 

Project Manager 

BI project managers are needed to ensure that the data warehouse is aligned with the business 

needs and develop project plans to support the warehouse as it matures. The project manager 

manages the overall project, performs project reviews, works to accomplish the project tasks identified 

in the project plan, manages day-to-day activities, generates regular status reports, conducts regular 

status meetings, manages change control process, coordinates contact with all other vendors, and 

ensures the project's timely and successful completion. 

 

Technical Architect  

This role is responsible for developing and implementing the overall technical architecture of the data 

warehouse, ranging from the backend hardware/software to the client desktop configurations. This 

role is usually held by an experienced BI and DW professional. The technical architect should be well 

versed in all data warehousing technical components and processes from source data identification 

and extraction to data mart and data warehouse logical and physical designs to designing and 

creating end user reports and cubes.  

 

Database Administrator (DBA) 

This role is responsible for creating the physical database schema, managing the maintenance and 

performance plans, implementing security, and ensuring the database environment has a high-level of 

availability for processes and users. Backup, recovery planning, and actual execution are usually a 

responsibility of this role, in addition to any technical aspects of data loads. 

 

ETL Specialist 

This role is responsible for planning, developing, and deploying the extraction, transformation, and 

loading routine for the data warehouse. Individuals in this role should be detail oriented, with an ability 

to identify and correct data anomalies, as data validation and processing is integral to the quality of 

data warehouse’s data. The role would further be benefitted by an individual who has experience with 

the source systems being used by FBR, as any understanding of the source system and its data 

structure will make data extraction easier and faster.  

 

Reporting and Analytics Specialist 

This role is responsible for developing the front-end, whether it is client server or over the web. The 

person in this role should be experienced in the front-end tools being employed by FBR’s user 

community and also how to develop the reports, cubes, and data sets necessary to meet end-user 

needs. Since the role will be interacting with end-users for a significant amount of their time, the 

person in this role should be able to communicate effectively and be able to translate client 

requirements into data requirements. In addition to these primary roles, other roles are needed to 

support the BI team. These roles may be permanent roles in the organization, supplements to the BI 

team, or project specific. 

 

Trainer – This role is responsible for defining and executing a training program to educate end-users 

on how to use the tools available to the end-user, the structure of the data marts and data 

repositories, and how to identify and extract information they require. This is a significant role as many 
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users may not be experienced in the analytical tools and without proper training, end-users will not be 

able to realize the full benefits of the data warehouse and the data contained within. 

 

Quality Assurance – This role is responsible for ensuring the data in the data warehouse meets data 

warehouse, project, and organizational data standards. A critical role for the success of the project is 

ensuring that the data warehouse maintains a high-level of data integrity. 

 

Help Desk – Depending on the size of the project, the number of users, and anticipated and actual 

inquiries from the user community, there may be a need for a dedicated help desk to handle calls from 

users. Depending on the volume and complexity of the inquiries, there may be a need to create a 

tiered support servicing structure that escalates requests through the tiers of support based on the 

nature of the inquiry or issue and bandwidth of the team. 

 

Subject Matter Experts (SME) – For the duration of the project, and possibly afterwards, there may be 

a need to identify SMEs in the client business units. These SMEs would be knowledgeable on 

business unit activities, applications, and data being used as the basis for the data warehouse. They 

should also be technically savvy and capable users of the data warehousing data, delivering results, 

and have strong customer service skills.  

 

 

Depending on the availability of qualified staff, financial commitment, resource commitment from the 

internal client organization and the BI staff, and the creation and delivery expectations of the client 

organizations, these roles can be merged and/or expanded to adjust to specific project demands. For 

example, a skilled Technical Architect should be familiar with all aspects of the data warehouse 

development process from source data identification to ETL processing to reports and analytical 

dataset. As a result, if ETL efforts require additional attention, the DBA could assist or take on those 

responsibilities temporarily or permanently. 

 

Perhaps just as important to the roles listed above, is to have an executive sponsor for the effort. If 

there is no support from executive leadership, the project may encounter difficulty getting the 

necessary resources and support from internal client organizations with making requests, proper 

staffing, or financial support for hardware and software, all requirements for a successful 

implementation. Executive support is required to make the BI effort a priority in the organization and 

to ensure the team is given the opportunity and tools to succeed. 

  

Figure 7: Data Warehouse Team Structure Figure 8: Data Warehouse Team Structure 
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Training 

Based on conversations with FBR personnel, it was stated that the organization’s business 

intelligence knowledge and skillset was in its infancy. To address the organizational deficiency, it is 

recommended that four training programs be considered to educate the users and developers of the 

data warehouse and its products. 

 

Managerial Training Program  

It is recommended members of the managerial ranks be provided the opportunity to partake in 

training that discusses basic data warehousing concepts. The program should discuss the 

components of the data warehouse from sourcing to end-user products, benefits and costs associated 

with business intelligence efforts, the impact of a data warehouse initiative on an organization, the 

impact to an organization that chooses not to pursue a data warehousing initiative, and how an 

organization can leverage a data warehouse to answer business questions. 

 

Data Warehouse Technical Training  

For the staff that will be responsible for designing, developing, and maintaining the data warehouse, 

training that will address any gaps in the skillset of the team members is recommended. For 

specialists in the ETL, DBA, and reporting and analytics positions, training specific to those areas 

should be considered and taken by individuals in the corresponding roles. Senior positions should 

consider courses that cover all aspects of the data warehouse environment and development life 

cycle. 

 

End-user Training Program  

For the users of the data warehouse and its deliverables, a training should be conducted that provides 

an understanding of data warehousing concepts and structures, with an emphasis on the user 

accessible portions of the data warehouse products. In addition, the users should be educated on the 

structure of information that does exist in the data warehouse and how to disseminate that information 

to answer questions that need to be addressed. This training may require a technical element, which 

may include T-SQL for query of the data warehouse and its data marts and how to navigate and 

extract data from OLAP cubes. This training could be conducted internally or provided by an external 

trainer.  

 

Application Training Program  

The application training program would be a training conducted about applications being utilized, or 

are going to be utilized, by the data warehouse teams or for warehouse deliverables. This would 

include the SQL Server database platform currently being utilized by FBR, any ETL tool that may be 

purchased, and front-end interfaces and tools. The front-end tools would likely require training for both 

the developers and the users. 

 

These training programs will likely need to be conducted on an ongoing basis to educate new 

employees, educate users on changes and updates to the data warehouse structure, contents, and 

strategy, and for any new releases of software that may occur. Over time, training may become less 

formalized when educational levels and experience of the data warehouse staff and users increase. 
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6. Future Growth 
If the principles and practices described are put into practice then the business intelligence initiative 

would be capable of handling expansion both in the volume of data in the data warehouse as well as 

the scope of Directorates and departments, which would be able to be included in the initiative. When 

developing the data warehouse and its components, consideration must be given to both the current 

needs and requests but also anticipated future needs of the organization. Associated with future 

growth and the expansion of the reports, standard practices, and information throughout the 

organization, the data itself can be leveraged to meet active operational needs, in addition to 

analytical needs after the active operational activities are completed. 

 

6.1 Data Usage 
The data captured in the data warehouse could be used by Directorates other than Valuation and the 

various Customs Directorates. Information captured could be used for a myriad of investigation 

processes by organizations such as NTC. The data could also be used to support active customs 

activities, such as assessing the value of goods being imported, where assessors need to employ 

World Trade Organization’s (WTO) six methods for assessing values. 

 

6.2 The WTO Agreement and the Six Methods 

To assess the value of goods being imported into a country, the World Trade Organization’s 

Agreement on Implementation of Article VII of the GATT 1994 established the six-step method for 

assessing the value of goods. The method’s steps are as follows:  

 Method 1: Transaction Value 

 Method 2: Transaction Value of Identical Goods  

 Method 3: Transaction Value of Similar Goods 

 Method 4: Deductive Method 

 Method 5: Computed Method  

 Method 6: Fall-Back Method  

 

The information captured in the data warehouse could be used in these methods in various 

capacities. 

 

For Method 2, transaction values of identical goods that have been imported into the country could be 

made available to those who need to utilize this method to assess the value of the goods. Queries 

could be executed to pull the desired information by product, country of origin, and/or manufacturer to 

determine if identical goods exist and what the values of those goods are. 

 

For Method 3, transaction values of similar goods could also be derived from the data warehouse. 

Similar conditions as those identified in Method 2, but with a broader range of goods could be used in 

the assessment valuation, which would allow for a query to be executed returning values of similar 

goods.  

 

For Method 4, deductive values could be derived based on the price of the greatest aggregate 

quantity sold. The data warehouse can provide data for this query as well. During the interview 

process, many people in Customs stated that the import data that would be collected over time and 

stored in data warehouse could not be used for this method since the method states import data for 

only the past 90 days could be used for evaluation purposes.  

 

Although the data warehouse would have import data collected over time that could result in years of 

data present in the data warehouse, the information can be used for analytical research and 

investigations as it can monitor trends and fluctuations in market prices. All that will need to be done is 

to restrict the data to only the last 90 days from the current date in order to make day to day valuation 

decisions. This can be accomplished by view or a condition captured in the where clause of the query 
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that would be embedded in an interface to be used by the assessors or others performing the 

investigation. 

 

For Method 5, computed values could also be provided by the data warehouse. This method would 

normally require an investigation of a manufacturer, costs associated with the manufacturing, and 

shipping processes. The data warehouse could be built to store the data points associated with these 

calculations, as well as the results of pervious investigation done by Pakistan, other countries, or third 

party vendors who have this information available. 

 

For Method 6, the Fall-Back Method can also leverage the data warehouse’s data for the assessment 

of values. The values of the selling prices of goods in the country of importation could be among the 

data captured and retained in the external market values data mart. The external market values data 

mart could also be used to provide price of goods for exports to a third country and the price of goods 

on the domestic market of the country of exportation. 

 

6.3 Compliance with WTO and Other International Standards 
In regards to data and data models, the WTO’s primary focus is on the establishment of a data model 

that is compatible with international standards so that data is in a format that is reliable and can be 

exchanged between countries and other entities. The WTO is focused on the transactional systems, 

WeBOC in the case of Pakistan and FBR, present in customs environments and not on the analytical 

systems, e.g. the business intelligence initiative. Therefore, there are no international standards that 

relate specifically to analytical systems being used by Customs for which they would need to comply.  

With that being said, it is recommended that the WTO data model be adopted for the transactional 

systems to be used by Customs, if it is not already. The standards and best practices identified by 

WTO will produce a better data set for the data warehouse, and if reports or information produced by 

the data warehouse are ever selected to replace transaction systems reports, Customs will be in 

compliance. 
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7. Conclusion 
The Trade Project was only able to obtain a limited amount of information from FBR during the period 

of this assessment. Therefore it was difficult to adequately assess FBR’s business intelligence efforts 

and quality of the related. FBR did indicate that improvements in the valuations of goods were of 

paramount importance. However, the Trade Project was not able to obtain access to the current 

valuation data, reports, or information on ongoing business intelligence efforts.  

 

Multiple challenges to implementing a BI strategy were identified during the research and 

development of this assessment. These challenges included: 

 

 Frequent changes in FBR leadership 

 Lack of business plan continuity 

 Inadequate institutional controls and standards 

 Lack of dedicated funding 

 Directorates operating independently 

 

These institutional challenges will be important considerations to take into account, in addition to the 

expected challenges of developing an effective data warehouse. Any technical implementation must 

take place within the organizational context that expects to benefit from the new technology 

capabilities. 

 

This report provides a starting point for FBR’s business intelligence effort. There is tremendous 

opportunity for FBR to leverage information in meaningful and useful ways to address issues and to 

improve the operational effectiveness of the organization. By following these suggestions, the FBR 

can be well-suited to meet the current valuation needs identified for future expansion.  
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Appendix A – Mature Data Warehouse Architectural Model 
Deloitte’s Mature Data Warehouse Architectural Model 
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Appendix B – Valuation Ruling Tables 
 

Table Name Description Row Count 

Valuation_Mark_Trnslog 
Related to the log of gd forward/closed detail level with 

remarks, mark level and user information 
45,869 

Valuation_Mark 
Related to the log of gd forward/closed detail level with 

remarks 
39,129 

Valuation Data related to sec81 – header 10,272 

Valuation_Dtl Data related to sec81 – detail  99,373 

Noting Noting done by officers in ruling form 58,252 

Scn_GD_Inv Scanned documents 1,098 

TblValRuling Data related to rulings -header 672 

TblValRulingDtl Data related to rulings -detail 13,375 

Valuation_Log Related to the log of gd forward/closed header level 46,640 

TblValRulingLog Log related to rulings 188 

TblValRulingOFM Old rulings issued in Care - header 276 

TblValRulingOFDtl Old rulings issued in Care - detail 287 

TblValDesig Designations in valuation department  22 
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Appendix C – External Valuation Data Sources 
The following are the five external valuation data sources as identified by the Valuation Directorate. 

 

1. ICIS Chemical Prices  
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2. Metal Bulletin – Sample below represents a single page from the eight-page monthly bulletin.  
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3. Platts Polymerscan – Page 1 of 3 of weekly oil and oil products schedule. 
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4. The Public Ledger Market Prices – Page 1 of 5 of weekly schedule for a variety of goods and 

products.  
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5. Pakistan Tea Association – Page 1 of 11 of tea schedule. 

 

 

 


